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(57) Abstract 

An aromatic polycarbodiimide having structural units represented by formula (I) (wherein R represents a C 3+ organic group and n is 
an integer of 2 to 300); a solution of the aromatic polycarbodiimide; a polycarbodiimide sheet; and an insulated electric wire. The 
polycarbodiimide has high solubility in organic solvents, has satisfactory processability, and is excellent in heat resistance and moisture 
resistance. The insulated wire has excellent durability under high-tension high humidity conditions and is highly reliable. 
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5 ^t>rontt2~i o o©i«-c*>a;:i:as#*Lv\ 

15 HiB©ttl|t*ttW 

Fig.ilt HJfe0!l I - l tc*s^T#biifc3?#*#y *as» 9 M 5 K©#** 

F i g. 2lt HJi0>J I -2fc^T»feftfc#**#y*yU#5M 5 K<0#*R 
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immrn \ - 1 1 

ffiWmm. SST»^-. »W&iPtf» fflgttfcfc9fl-»tfc.Eoq7?* = »c:i, 5 
-a(4-7U7x7^-»'<>?y(20.8g 1 7 2.6mmolh h V x 
\ 5 fvWS Wl 4. 9 g, 147.2mmol), h;H^l 29. 2 g) fh7b K 

an*;M-h(23. 0 g, 1 4 6. 9 mm o 1 ) £ A*U 0. 1 #jNj-CiigT Lfc 0 
2 o^Jt^tyt. 

#w<y I RT5£fgLfc&, H)>f/^no->7^(l 4. 3 g, 
10 1 3 1. 7 mm o 1), b !)xf;P7;>(l 3. 4 g % 13 2. 4 mm o 1 h 

ifs'M =• \t{kf&m(3-/3-/l<- 1 -7i^-2-*^*uy- 1 K) 
(0.70g, 3.6mmol)^ttM, 6 0 t CT*lB#^, ^8 5^81*1111 
y->T*- Mb2tt**£fcfTofc. 
F i g. lKjjHM R^^j? Yfr\zX.*)l3)Vifs*M % KflsMWU £fijcLfch 

v ? -<5 K©»¥Wi(Mn)li > 2 4 3 0 ( n = 8 ) Tfcofc. Cl©!7 = ;*tf>&# 
ClOkM I - 2 ] 

20 *Hl«I -lteiSV^» 1, 5-tT* (4-75 / 7*.; (2 
0. 8g« 72. 6mmol) <DiXt>*)\Z2, 2-i?p«*7U-l, 3-f^(4-T 
• 5 /7*y^^)7 , n/<y(2 0.8g, 7 2. 6mmo 1 ) *m^1zSM\*n&W I 

Fig. 21^1-1 R*^* h;H:J;i3A;l/#^5 Kfls&«BRU £fifcLfch 

K«WWi(Mn)lt 26 80(n = 9)fiof; 0 :O5-70« 
flPSStttt, 3 OBEJUb"Cfcofc 0 
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Hi£#J I - i bffl&<DEoQ7yx^\zi, 5-w(4-75y7iy#-» 

^^(6 6.0g\ 2 3 0.5mmol) s h V ni^vUT ^ 4 6 . 6 g , 46 
5 O.5mmol), h V * f-A>9 O a y( 5 0. 1 g „ 4 6 1.3mmol), h 
;ny6 6 4.5 g 8 0tf3 Lfc. 

77^.3$r*^-C-?^SPL, ^t^^c 5 7 J1 -; L ,^nnjf;;Wp<- h(7 2. 2 g, 
4 6 1 . 1 mm o 1 ) £ 3 0#F«a?&T U ^&T-lfcrt#Lfc 0 
iS^T h y ^JV7 $ >(5 6. 0 g> 5 5 3.4mmolh M)^f;^DD 
10 J/?y(10.0g, 9 2. lmmo 1), K^M^O-^f-yP-l- 
7j^-2-*X* uy- 1 -^-^-t/K)(2. 2g, 1 1. 4 mm o 1 

*r*^*i]LT4—Yy7 P otVl'7 ; ii=yl--i'yi/T^— h(8. 6g> 5 3. 3 mm o 
l)ZmtoLtc<D-h, 1 0 0 < C-C3P#P B 1KJt^tTofc. 
15 F i g . 3 I R*^* h;Mc «fc 9 j^jK^ $ Kfc£?IISLfco £>&Lifc 

&#£;tt4te, mar- 7 BJW-h-ezfcofco 

£*&T'ii&*IU ^fe^*©^#fi5JKy 5 K4 2. 2 5 g (HX^6 

20 2 %) fcfcfc. # U*M^SKttMn = 48 10(n=16)T 

[*M«I-4] 

H»?iJI - 1 i:^(DEoP7y 2, 2-^^^W- 1, 3-tf*(4- 

25 7 ^7 I ^-»/a^(2 0. 0 g> 69. 8mmo 1), F!)xf;l,7?y(l 
4.1gs 13 9. 3 mm ol). h ]) u n S/?5/(l 5. 2 g N 14 0.0 

mmolh h/U^>l 5 1. 6 g £itiA^, 8 0^T>3 B#R>m#Lfc 0 
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7?X=>Zfr®-C#iML. mWLtetfb? x-fr? ua*,ut - V {2 1.9 g> 
139.9mmol)£0. 5B*M*»»tT*TU £iST*-llfeiS# Lit. 

H)xf^7?y(17.0g, 1 6 8. Ommo 1), h V > fvw* a p y 
(3.0g, 2 7.6mmo 1)^A^ 8 01CO3BMIJ, 9 OtT 2 ttMft$ UT 

-tffr- 1 -7^^- 2 - l -3j-^.>K) (0. 6 7 g s 3.5 m 

mol), l-t7f;Kym-F(2.7 6> 1 6. Ommo 1 )&tRiJPU 9 

Fig. R*-;^ h/HiJ;^*^/}?^* KftSrSWBLfc. £j£Lrt: 

fcJfcfcTttlfcU ««fe»*<0*#£#y#n'Sii$M > 5 Kl 2 g(Ifc*6 0%)£ 
#5>tlfcaSrSft* y #/U#SM 5 KttMn = 3 5 0 0 (n - 1 2) T*fco7c 0 

15 

-5] 

^iiflj i - 3 fc*ji^T, *;v-tui, 5-tr* (4-75 

^tXDftfr*) 6-t'^(4-75y73iy^-»^drf->- (2 

30. 5mmol) *fflV^«3j»ttHlfc^| I - 3 t RtRMLTM'S'SrfTofc. 
20 Fig. 5 Id^i" I R*-i* h>H£j; D § Kfc&SHBLfc. £>&Lf;: 

liMn = 2 7 0 0 (n = 9)-Cfeo7c„ 

25 [*3i(E0iJI -6] 

*j*0lJI-3fc:fel^-C, *yv-iLTl, 5-t** (4-7^7iy^<» 

^>^^©ftt>9{c, *!e*;hdi, 8- ^(4-7?;7xy ^O^** > (2 
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30. 5mmol) &/B^fc«!&»M:||l(S0i I - 3 t PI&K: LTS-S-Srffoft. 
Fig. 6 Kjjk-t I R*^y h;M£«fc!J#/W#iM 5 KflSfcStlBLfc. £$Lft 

137 0W±-Cfcoft o »&*ifc.£«85#y $ K©ft¥*MHP* 

5 It Mn = 5 8 0 0(n = 18)-Cfeot 0 

immmi -7] 

tf^yvjfclcfcij, 2, 2-i?*fvU-l, 3-tf7(4-7U7x/#i/)7* 

io D/<i/©-<y$/T*— MbtrfTv\ 2, 2 -i^^vu- i, 3- tf*(4— < y->7 

h 7 * y * 5/) V£#ft c 
79 * = K:1»e>*ifc.2, 1, 3-t*^(4--f y^T^-h7i 

*~»-7ns<l/(3 7. 6 g s 111. lmmo 1), =¥i/U^5 2. 3 g, TJ/Vtf 
5 K-fbfitJK ( 3 -tf-jU- 1 - 7xi>- 2 -zh^/jru^- l _^-df-->K) 
15 (1.0 7g, 5.6mmol), 1 — *-77vW y *>7*— h (8. 6 5 g . 5 1.1 
mmo DSrftiA^ 8 CCT 2I*MSB^ LrS^ff oft.. 

Fig. 7 td^-f I R*-iy h;M£«fc9#;H}?$M 5 Mb*«Btft. ft^ftft 
!7 = ^©(SM?3c3£tttt7 BK±Tfcofc. 4ft, fcfeftfc^SSStf 0 5 
K©S?Wf|JMn= 1 8 6 0 (n = 6)X'fcoft 0 

20 

[Jtttfll 1 ] 

4, 4' -^i^^y^ y->7*- h 5. 0 g (2 0. Ommo 1 )£r h 

y t Kn77>4 0gtf*^^ 5 K{tte$£(3-y5vu- i -7*=^- 

2-**ftU>- 1 -xJ-Jf-v' K) 3 Omg (0. 1 6mmo 1 ) 1 1 <b^6 OtTl 
25 5l$raj*#U #y X KW»«r#fc. io3rs«jKy *ju#*M 5 K 

(Mn) I19,6 00(n = 3 7)t*ofe. 
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o'er- 3 ownnffliLxmz 3 o Mmo^/wA&ffcKLfc, mbintcy -< 
(Dmm^s.m-iT c = 3 0 0 °cx*h 9 , #7 xfe^mguT g = 7 sttfc "9 . 

Stt$ttE' = 1 . 5 G P a X*ho1t. 
:©7^M?r$t,l:2 5 0^C-C3 0^^^fitoSSrttofci:^5> ^£L"5J 
5 m&Z&^tCo 

10 l¥£ 3 0 vm<Dy j;i'J±<Dmtt) ! ®&*mfeLtc 0 



T g CC) E'(GPa) 





- 1 


1 4 4 


1 . 


3 7 




- 2 


18 3 


0. 


9 6 


H3fl0i.ll 


-3 


1 5 0 


0. 


8 3 


*JS0iJ I 


-4 


17 2 


2. 


0 3 


nmm 1 


- 5 


1 1 0 


0. 


3 8 


^JS^J 1 


- 6 


14 0 


0. 


6 6 


mmrni 


- 7 


14 0 


1. 


5 5 


vam 1 
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[JlJfe0»]lII] 

mmm 1 - 3 , %mm 1 - 4 , jttMRi 1 -cnhti-t^}) h^^m 5 k©»* 
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5 nm<Df®m±^m,m'&(Dm&frl O^mt/^i^lCilU, 9 0*C-C3 0 

5 2 . 

[352] 



*&#Jf<DTg(<C) ftt9M!(MPa) 
10 ■ 

mmm 1-3 150 6.8 

nmmi-4 172 8.5 

)m.m 1 > 2 0 0 < 1 . 0 



15 

[JdMHV-i] 

HJfctfll I - 1 -CaiitLfcP^fcffS 1 0 5Mm©iS±|CiIL, 9 OtX 

3 Om i n, #c^T?2 00tX60mi nt?ftJftLTS*lWj?^ 1 O/imO 

h«r#fc. :©it->-hOgtl©il:Ni :Fe-fOl=40. 0 
20 -4 3. 0:6 0. 0-5 7. 0 (D^^hi, 4 2 T o-ftR (i& n B o£ fN A S 

4 2J , H#JfrlfciaS <*) 18) KUA!>f«W, 2 5 0^ 50kg/cm'CEA 

5 0 0 g/cm<0^*^jSr^tfc. r<D^3ti/- ht^fflW^lfcfctf ofc t r. 
25 *5tt lOMPa £AT» R**tt 0. 1 %Tfoofc 0 



CHSS0IJIV-2] 
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I - 2 ■?S3£Lfc!7 1 0 5 jtmflXfifS-hKlfclU 9 0°CX 

3 Om i n, {fe^T2 OOtX60mi nTftjfcbTjfc* SUfOJlJWS 1 0 Mm 

2 0 0t, 5 0 k g/ cm*(DE.tn?l®m7l<'XLX&r)£t>-£tz. 0 V-hOf 
5 —*»m*)t:9mMN- 1 tra^LTS«^tfctr5l 2 0 0 g/cmO|| 

^Lfc 0 &#Jf ©#9*<EI£ifi&»4l 5 4lCT\ 2 0 0*CR:*J»t55W4aptt 1 0 
MPa£lT\ K**f±0. l%Tfoofc 0 

10 [5«ft«V-l] 

HJSfltJ I - l icTlffeixfc^SgStf'J 5 Ki 0 0S4SB& h/ua^ 

tt, 5 OmPa-s-Cfoofco 

CR^~^- (ip°n« T4284A PRECISION LCR METERJ s fca— Uyrv*?*— K 
25 th«) &ffl^T«H£l.fc. Sfc, fmfiffl*lltttt*lt (ffiA« TR8340A ULTRA 
HIGH RESISTANCE METERJ , 7 K^T* h#M) fcflJV^TJWJEL*:. 
(2) (ife|tttSttft0) 



WO 00/14136 



PCT/JP99/04761 



26 

IMtiMrat0&l(ttlWA&fefc0 lE-t roj 
(3) pct (7*i"r>t-^y*-«») : 

5 1 2 1 <C X 2atraX 1 0 0 %RHX*fti1t 0 

10 4 5mPa-sT?feofc 0 

*QififtttS ««0!KH4SrS 3 teSft-j-. 
[JtttEM2] 

15 Jt««i fc*5^T»5>tufc!ify*/u#^ 5 K*fflv*fctettJliMlV- l tin 

; t<Dmm<Dft&z% 3 tc^-r 0 

20 [JtttMS] 

#y#A-#iV 5 HW^/^-i: ft, 1 -;><?vW^ 2, 4-i?7 5> 

v > fctett ^Ks^ij v - 1 1 mmz lxwhsmm y-*%'&it. zowmM 

25 

Jt«W2~3©-9-^^WCOV^tt» PCT 1 0 Oti$Vm.\Z.&MftWL 



WO 00/14136 



PCT/JP99/04761 



27 

[S3] 









mm\2 


tt««3 


(1MHz) 




3.7 


3.3 


4.6 


5.0 


PCT100 mw& 


4.7 


3.7 






(1MHz) 




4.0 X10' 3 


3.0X10" 3 


3.0X10- 3 


3.5 X10" 3 


PCT100 ftMft 


4.7 X10" 2 


1.0 X10" 2 






ttWStaJp 
(Q cm) 




1.0x10" 


1.0X10 11 


1.0X10 ,C 


1.1 xio ,fl 


PCT100»|Wffe 


1.0X10 16 


1.0X10 <6 








*• 


O 


O 


0 


0 


PCT100 ftMft 


O 


O 


X 


X 



[JfctWH4] 

aWNa&BfcBUJM-ttfcS 00ml ©ZoP77^a|:i, 5 - tf* (4-7*; 
7*S*is) (2 1.0 2g, 0.0 7 3 4mol) , 3, 3' 4, 4' - f7i 

-^x h7*/W^VgEZLM7Kife (2 1 . 6 0 g, 0.0 7 3 4mol) „ N-^^/Hf 
ny K> (1 7 0. 5g) £{ti£A/£ 0 gfilnxi 2^Wg6^-f^- irlcj: 19 jKU 

3 0 0 OmPa-sT'foofco 
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1 . TESS( I ) : 




<5£*K Rtt£*»3£t.h<D#SlS, ntt2~3 0 0©IS*«f) 
10 2 . ifJlEift (I) n # 2 ~ 1 0 0 0flEft$r*-t1ft*0i&H£ 1 *fcE*t©9f 
3. MIES; (I) t©R^it3~2 0O7;^i^ylffo5ft*©6iIi 

15 

t &#« t -t& # y # ^ 5 KJgift, 
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